ChemRisk Document No. 2137

J K Limb / (- 2S J0B3YA

Requestor Document Center (is requested to provide the following document)

Date of request &/90" }%?T Expected receiptof document 7//5' / N

~

Document number _f-2{,%2 Date c:»fdocumem‘QJlZ))L,‘ﬁL

Title and author (if document is unnumbered)

M

Date request received (.j ?,7'/9 5

Date submitted to ADC___ (o I 30/95

Date submitted to HSA Coordinator L z?/?Y

Date submitted to CICO ¥A /30 / AN 7/ 3'3/95—

Date received from CICO 7/ 2095

Jate submitted'to ChemRisk/Shonkaand DOE NN

Jate document received

Signature




K/EM-172

SANITIZED VERSION OF HISTORY AND PROGRESS
OF URANIUM CONTROL FOR K-25
(Sanitized Version of CRD Document # A-3682, dated 2/13/47)

Compiled by
S. G. Thornton
Environmental Management Division
OAK RIDGE K-25 SITE
for the Health Studies Agreement

July 1995

Oak Ridge K-25 Site :
Oak Ridge, Tennessee 37831-7314
managed by
LOCKHEED MARTIN ENERGY SYSTEMS, INC.
for the U.S. DEPARTMENT OF ENERGY
under Contract DE-AC05-840R21400

=a(3%

ywummt has been approved for relesss
public bW
waoy 00 Mol pspir /o[0T

Technical Information 'Officer Date
Qak lidpe K-25 Site




-

FEB 13 194'7

Dnt: cf Issue

g'%“
ik |

_gﬁNEkﬂ?i_ B

D
* This doeumcnt consists cfA 7
Nee &4 - ofAZ copies,—Serrs

AR

R POl v HambeT

CLINTCH ENGINIER “CRKS

C.A3IDE .ND C..i3CH CxHm’IC..LS CCaPCR..TION

UAANTUY CONTacL KD INSFECTION DEP.ETVEXT
STS™ORY YD LLGGReSE CF UnBTu CONTRCL sun K=2
e ©. Lovin cnd Je Le nters
DISTXIRUTICK LIST
Lndcrscn, o Soie 15, ubuT, e Fe

3.

4.
5,60
7,8,9.
" 10.
11-
2.
1z,

15.

Rarnett, S. Ce 17, ames, C.e D
Baeok, C. Ko 15. durd, e Ve
Center, Co Ee 1¢, Levin, K. 7o
Clement, & (Librery)(2) ¥ £0. irrsmll, Je e

CCCk, Lto C)loAR. T.e (O)
Ccu_hlen, C. Po

Cremer, Se © 7
Crnicl, Co

de 1= Gorzo, A

F.looek, S. Te

v e P
'{u‘ﬂ rl‘u“;b, 76 ans

“ieDermott, 1. F.
Zondell, G. Z.(Plent
C{2). Rucords)
Rucker, C. I, dre-
Snclden, G. Te E.

2k
25.
.26.
2T

oo
.330

e . E . Loy
ST, e e

TIE oy 2
v.—.‘.;!’L.l v .CQ

- N .
TCre, Je e
B .

- E 3 -~
iontz and

£ ¢11 oth.r reeders erc reguircd tc sizn in the spac
tont is respensidle for rondert's signature while document is

o
——

CIACULLTION
e

recl possession.
.. " g .

Nanme - Date ¥ems Deto

E———— RA—— R——

A m— L IRAARY
B £ ‘N'-Crd ._\3“
Rt R e — ?E -i.. ) 1004k

— e

This doci.sit contains. Information affecting the

National Defense of the Urited States within the
meaning of the Espionage Acl.tl.S 29+31 and
3SI0R_C 2 S SN

;manner to_an unauthorized-person
As-pronidbited dy law.

" TECHNICAL 1'BRARY
ROOM 12 K1004.2 -

Uee 7927

a2




i
——— e
T e e, ——

T TEEERETT ——

Mr. C,N. fucker, Jr. Date: February 12, 1947

HISTORY AND PROGRESS OF URANIUM CONTROL FOR K-25

The Uranium Control and Inspection Department was organized by the writer
at your suggestion to centralize the responsibility for expediting reliable
over-all uranium accountability for this plant, augmenting security meas-

ures to prevent diversion of uranium and safeguarding this plant from ra-
diation hazards. -

The enclosed report, "History and Progress of Uranium Control for K.25"
compiled by R.W. levin and J.L. Waters, presents the progress made by the
Uranium Control and Inspection Department from the Department's formation
in December 194e to February 1, 1947, on the following major problems:

1. Uranium material handling and accountability;
2. Consumption of TF¢ on plant surfaces;
'3, Diversion control -nd speciel hazards.

In order to present a coherent picture for those persons who are not
thoroughly familiar with the background of the problems a summary of the
organizetion and technical history is included. To ald in formuleting,
revising or shifting the emphasis on the bases and policies that we are
using, the plans for the immediate future are described,

During the period from December to February, major improvements have been
made in the plant to reduce the possibility of diversion, and recommenda-
tions made by the District Engineer concerning special hazards have been
placed into effect. Obtaining a reliable uranium accountability system
and demonstrating the relisbility is a long range problems However, it

is belie®ed that proper emphasis is now being placed on this problem to
achieve the desired results.
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INTRODUCTION
The maintenance of adeduate gecurity measures 1is probably the most difficult

problem confronting the operator of the Uranium Gaseous Diffusion Plant.
Security has several meanings which requive many different measures for proper

control. One type of security 1s concerned with informastion affecting the

national defense. A second type of security is concerned with yont
diversion of fisgionable material as ‘specified in the Atomic Energy Act of

1946 and according to the principles of the American proposals for International
control of Atomic Energy. Complete comtrol of "bomb material™ is ome of the
most important security measures that can be taken before international control -

is schieved and it is the most important measure when jnternetional control is
achieved.

Technologicel national control and inspection of a plent of this type includes

 such measures as guarding and restricting areas and providing locks snd alarms

to prevent diversiom, in somevhst the same marmer as other valueble materials ,
are secured, such as diamonds or money. Aside from the value of "bomb material”
due to ita scarcity, its actual cosi is also very high. No system yet proposed
can completely insure against all diversion. In this plant the high concen-
tration of X, the small weight of material which is of militery significance,
and the large number of sources of high concentration X in the plant area

make inspection and policing of uncertain dopendability. The principal
purden of detecting if diversion has occurred and determining the emount, falls
on material accounting. Relieble accounting for a loss of less than 20 kg.

of X per yeer in this plent alope is extremsly difficult. The material ac-
counting system for this plant has been designed to detect losses or diversion
of 20 kg. of X per year at concentratioms greater than 2360001% end 35 kg. of
X of mny concentration, Umaccounted for losses greater than these amounts ere
conasidered to be dangsrous to netional security. It is essentisl that allow-
able losses of various concentratioms of X for a glven period of time be

determined from an over-all standpoint in oxder to plan an effective control
end inspection system.

The greatest apperent lose of X im the Gaseous Diffusion Plant is due to
consumption (deposition of solid uranium compounds on plant surfaces).
Conswaption cannot be directly measured without removing equipment and de-
structively amalyzing the barrier and acid washing the other surfaces., However,
attempts are being made to esgtimate the rate of consumption from laboratory
dsta, material balences, examination of plont equipment and tests on isolated
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units of the plant. It is estimuted that the present rate miy be as high
25% of the production rate of Xe

The reasons for en accurate urenium ocecounting system, in addition to
detecting diversion, ere: '

1. To obtain meesurements of the production of the plant.

2, To obtain over-all consumption estimates.A

3. To detect accumuletions of urenium in the plant vhich may exceed the
critical mass.

There are many technological control and inspection problems which are not
sdequately solved to date. These problems are unlque in that accuracies cnd
precisions are required for measurements of weights, pressures, concentrations
of contaminants, concentration of X in T, etc., that are not reguired or
obtained in any other chemiccl process. The U. N. Atomic Energy Commission's
Report to the Security Council sccurstely sums up the velue of the present
accountebility system. "At present, it is.not possible to place relisnce on
the method of obtaining & moteriel balence of uranium jsotopes in the case of
isotope separation plants. This is one of the important reasons why there
mst be international conmtrol of such plants by a dirsctor or menager ond why
the monagement must be established by and be responsible to the international
control agency. Even if the meterisl balance could be greatly jmproved, the

jnherent denger of the operation would still reguire mznagement by the inter~
nstional control egencye™

However, there are many reasons for optimisticelly o ssuming that & sufficiently
relisble materiel balence of X con be obtained and demomstrated in from six
months to & year for this plent under current operating conditions.

ORGANIZATION

The Uranium Control snd Inspection Department was formed early in December

1946 to centrclize the responsibility for handling end coordine.ting these many

related problems which are neoessary for odequate control of urcnium in this

plant. Following are the sections set up to carry out the progrom, their

principal responsibilities and the personnel now cssigned:

A, Coded Chemiczls Section

Orders, receives, stores, tpensfers and keeps records for accounting of
211 urenium bearing materiels. Supervisors, s ccountants, auditors, .clerks
ond typists total 15. There cre also 15 operators (hourly) .
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B. Accountnbility Section

Prepares procedures concerning the storoge, handling cnd eccounting of
uranium becring meterials. Makes engineering studies for improving the

precision and apcuracy of mnterial balances. Ten engineers end three
computers are assigned. '

C. Consumption Section

t'akes engineering studies and designs and coordinates the consumption
programs being carried out by vorious plant depcrtments. There are two

engineers assigned; however most of this work is done by other service
groups. =

D. Diversion Control Section .

Makes engineering studies and prepares recommendations concerning the
diversion control policies end prectices. There sre three engineers
assigned. The Plent Protection Vivision is of course stuffed to carry
out the responsibilities for over-all security. '

E. Speciel Hazerds Section

Makes ;tudies, jnvestigations end rqcommcndations on 2l1ll1 problems con-
cerning radistion end critical mass. A physicist end an engineer are

essigned. The Director of Research, Dr. Beck, is consulted freguently
on special hazards problems.

The Uranium Control end Inspection Deportment functions as & staff orgemization
responsible to the Assistant Plant Supsrintendent.

Meetings are held weekly with all persons in the plent principelly responsible
for the many problems concerned with urenium control in order to review the
progress, determine priority on these problems as compered with non-ursnium
control problems cnd determine genercl policy. These meetings have been very

helpful in crecting intersst end emphasizing the progrem.
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7ISTORY OF DIVERSICK CONTROL

Diversion of uranium that could be used in the fabrication of stomic weapons
creates a definite hazard to netional security. In the Baruch report of
scientitic information to the United Nations Atomic Energy Cormission the
meximum tolerable diversion has been defined as the loss of material required

to make one atomic bemb per year or & total of five bombs over eny period of
time.

Recognizing their responsibility as the operator of the Gaseous Diffusion
Plant, Carbide und Cerocn Chemicels Corporation on Fedbruary 20, 1946, epproved
the formation of a committee composed of Process end tngineering Division
personnel vith H. N. Toebcke as chairman. This conmittee was o formulate

" plans for safeguards to the K-25-27 Plants, beyond those in effect and en-
forced by the Plant Protection Division and the Army Security. This committee
met freouently during the following three weeks and issued a report on March
15, 1946 giving @ preliminary survey of the problems of diversion control at
this plent with recormende tions for changes in design, operating procedures,
and security measurss. The cormittee also recormended that a group of engi-

neers be assigned full time 4o work on the prodlems in cooperation with Plant
Protection and other Divisions.

A group of engineers under Mr. 7. Beerd wes set up on Merch 22, end the
original committee continued to function in en advisory cepacity for some
time. Several design changes were made tc meke it more difrficult to remove
meterial from the main process and better techniaues of weighing were insti-
tuted. A summery report was published on Gctober 15, 1946. This report,
"oontrol of Process Material Diversion®™ by r. ¥ills and N. H. VanTie, outlined
detailed design changes; presented plans Por restriction of Plant 11, where
".nsafe" material is processed, including possible gate control plans;

2

proposed an educetional program; and outlined an inspection system.

In & meetinz on November 4, 1946, of <the Process Materials Depar tment Council
s proposed program fsr Diversion Contrcl was prepared on the basis oI the
Mills-Van©ie report. This nreposed progran was approved on November 6, 1946.
Upon the formetion of the Uranium Control end Inspection Department the
diversion control program was placed under this department.
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PROGR.Y AND PROGKESS CF DIVEXSIOW CCNTRCL SECTION - H. H. STORER

Gonercl Policies

Physiczl contrels t.grinst diversion must be cpplied to all creas thut contain
fissionabls materisl. The degreu of control for each cres within this plant
depends on the cmount ~nd the X conecntration of urcnium handled. For
uranium of feed concentraticn or less, przctically no controls nrs nceded
sxeept for convention:l fenees cond guards ot outer process gutes to prevent
rcmovel of eylinders or large amounts of uronium, bec-use smcll cmounts ore
not hezordous unless these sm.ll amounts arc consistently removed over viry
long periods of time. Leny svetions in this plant such as the loborectoriss,
experimentel users, cnd smell chemiccl processing units, hendle smell cmounts
of urnnium over the full corcentration ronge ond 1t is possiblc to have clmost
continuous cccounting of the m-tericl. Convention:l gu~rding systums coupled
with detailed accounting oro thercfore surficient controls oxcspt in the few
ctses where specicl batches of moterial =re being h:ndled. However, since €0
weny peorle are concerned in h:ndling thesc smnll bmtches of urcnium, rigid
.inspcetion of h:ndling, :ccounting, storrge :nd proeessing proccdures by
independent competent inspoetors is needed.

Mest of the cnriched urcnium in this pl nt is in the form of a gos et o low
pressure in the caserde.. Urtnium conccntre tions higher than 2360001 X are
locsted in the upper third of the cosecude (this portion is cclled Plant 11).

The principal burdens of rigid physie:l control ther¢iore need to be placed
on Plant II. :

In ~recs whers physical controls must.be opplied, the policy considered most
workable is thc eliminntion of eny sources from which tho urenium compounds
could be diverted. i source is defined «c the cppendnge to & process system,
other thean the end product removel point, through which meterial could be
diverted. However, due to the very rumcrous sourccs in all portions of the
c-secde (- torch or - tube cutting device is needed to remove materiol from
almost all thes: sources), = policy of reducing the number of puersonnel
heving cccess to the sources is resorted to cid in meintaining cdsaucte
control. In nddition, intensive inspection of personnel ond equioment ot all
grntes is required. '

Physical controls and policing tend to be oppressive to individuals who are
subjected to thesc measurvs. Furthermore, ths operzting persomnel oro the

ones most likcly to sce = diversion attempt. Thercfore, in applying security
mecsurcs to o controlled src., thosc individunls working inside the area arc

n part of the responsibility of safeguarding the uranium compounds. Eduecation
of thesc men, who nre cffcctively inspectors, cmphasizes the need for control
ond rlerts thum to the dongers to notionwl sscurity if they should be nsgligent
in their duty ©s the first line of defensc ngoinst diversion. Tottl dependence
upon thes: internnl inspectors is act desirable since o divertcr would most
likely be = member of the opersting personnel. A system of counter~inspection,
performed by an indopendent organizction, is cdvisuble as a safegusrd cgoinst
possible corruption. This independent group is to function us cdditionel
inspectors to insurc thot no urcnium moterial con be removed fron the restricte
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crec; cither on the person of an individucl,

concesled in eguipment, or by other
illegnl methods.

.

Pregress

The mejor effort on diversion control hos becn centered in Plent II. Two
degrees of control have been instituted in Plant Il. The most stringent

control, based upon ths nsud to reduce th¢ number of pcrsodncl with access

to soureccs, wns the isolation of tho ezll floor snd pipe grllery into whet is
imown os the "RR"™ or doubly restrictly crec. The sccond degree of control was.

tne construction of ¢ fence completely currounding Plunt II, forming the "R*
or singly restricted arsea. .

A "flying squadron" ws orgonized on ¢och shift to perform all operating
functions within the "Ri" croz and to cct os the intcrnel inspectors. Boundary
inspectors werc provided for this doubly restricted orex by the Flant Protection
Division to insurc thet cny visitor hes o velid clesrunce for entry and thet

the visitor is escorted by ome of the intorn:l inspectors. Upon.depmrture»of
the visitor, he is searched to prevent concealment of urcnium composnds on his
person. Controls institutcd to restrict the cell floor ond pipe gollery )
jneludes locking surrounding doors and windows, sealing velve plates <nd other
merns of access from the operciing floor, slterctisn of method of e=ntry to

canteen, establishment of portcls of entry to the eres, and construction of &

londing pletform across which m terizls ¢né eguipment will pass for inspection.
Certnin operating procedures were revised to incre:se opersotiocmal efficiency
under the new system without scerifice of security. These controls make the

"RR" cren man-tight according to the policy estrblished for the present degree
of security.

An outer fence hos been built completely surrcunding Plant IT to restrict
over-nll access tc thic hazardous "rec. A bodge exchange system has been
jniticted, and o system of verificction for visitors will be jniticted when the
treffic cnn be reduced tc = minimum by revision of procedures of thc various
service departments. Entry is made tc the Plont II area through cny of several
portals after a bedge exchange ~nd check cf bdbrdges by & gusrde.

An educ~tional progrem was undertoizen by both Precess Operations =nd the
Treining Deportment. These lecturcs rescned =11 Plant II personncl tnd were
design:sd to demonstrrte the neced for diversicn contrel, the responsibility of
the cpersctors cs inspeetors, the physiccl chonges thet were to be mede, ond

the mcthods of opernticn under the new system. The program wis well reccived
by all.

A study hos besn initizted to determine the degrec of control and inspection
necessary in the 1300 areu where sever>l small chemienl processes arc corried
out tc recover urgnium frem coentominated matericls and te convert the purified
moterisls tc TFg. Proposals for security measures in this arec ore slrost
complete. @ver-nll security mecsures have been tightened by the Plant Pro-
tection Division, by climincting privete automobiles from plent crees,

instituting more rigid prckage inspection ot cuteide gotes, ete,, which moke
diversion more difficult.
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HISTORY OF ACCOUNTABILITY

During the early overation of the plant emphasis was vlaced on getting the
plant inte vroduction, and refinements in owerating procedures necessary for
satisfactory material accounting were not in effect, Partial control of the
handling and warehousing of uranium material was maintained by the Coded Chem-
jcals Department; however, receiving, handling of contaminated materials,

and accounting were responsibilities of several other groups, At this time
other materials than uranium were clussified as coded chemicals for security
reasons, and were part of the responsibilities of the groups handling and ac-
counting for uranium, Froblems involving these coded chemicals often prevent—
ed sufficient emphasis being placed on uranium accountability.

On April 3, 1946, a rewort, "Accounting for T and X in the Diffusion Plant®
was issued by Messrs, Benedict, Daniel and Squires, The revort recommended
improvements in the existing accounting and handling nrocedures, and was the
first step in setting uo a sourd basis for determining uranium balances in
the diffusion plant with a known reliabllity. The apolication of statistical
methods to the interpretation of naterial accounting data as described in this
report mede it possible to ‘set nrecision requirements on all measurements of
uranium. The Process Materials Department wis formed in June 1946 to carry
out the orogram recommended in this reports. '

-

At this time the Research Laboratory started work onwthe determination -4f the
absolute value ef X in normel feed and the ratio ef waste concentraticn to nor-
mal feed concentration, to a very high nrecision,

-

-

Using the report "3Suggested Procedure for Determining Cascade Inventory", by
L. Davidson, etal., Aoril 30, 1946, as a basis, cascade inventory nrocedures
were prepared and a comprehensive cascade inventory made on July 1, 1946,
Materid balances on other units handling uranium were planned, and the first
laboratory balance was made during the month ef August 1946,

In order to obtain adequate methods of handling and accounting, a consolida~
tion of Materisl Accounting with Coded Chemicals was nade on December 1, 1946,

Following the oublication of the remort on m and ¥ accounting in Aoril 19U6,
the Statistical Analysis Section, under Mr, C., Danial of the Process Design
and Develooment Denartment, continued work on the application of statistical
nmethods to materi:l balances, Refinements wére made in the analysis of var-
{ance and nropogzation of error as apolied to the cascade, which resulted in a
better understanding ~f the causes of variability of cascade measurement.

During recent months, intensive work on the analysis of T in TFg has been
carried on by the Torks Laboratory. Notable success has been obtained in

reaching high precision and eccuracy of T analysis end the target values for
precision have been bettered.
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‘The present mlan for material balances
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PROGRAM ALD FROGR=SS OF ACCOUWTABIZITY 53CTION - &£. DE LA GARZA

In order to determine that the yearly unaccounted for "X" in the K-25, K-27

"
plant is less then

detailed material balances are required for all univd
handling uranium,

is shown by Figure I, which gives mater—
1a1 flows at the plan® and the nroposed material balance areas,

The most immortant of the material balances is that of the Diffusion Casoade
because-it-isthe area's largest active accumulation of enriched material,

\and for the nresent it is not vpossible for accounting vurnoses
to segregate material in the cascade as tc enrickment,

The required orecision of the cascade balance is aifficult to ‘meet. Difficul-
ties are encountered.from the following factorss

1. Consumgti on

Unaccounted for meterial, as given by the casaade material balance, can-
not be evaluated without a precise knowledge of the inherent cascade sur-
face gonsunpbion of material. This consumption must be determined from

jndevendent sources or from procise D-material balances, whose high ore-

cision and consistent loss rate at steady overating conditions indicates

consumpition rather than diversion,

o, Cascade Inventory Meagurenents

The gaseous diffusion cascade is a complex dynamic systenm »f 700,000
cubic feet, comvosed of sections nf varying sizes, noerating at widely

varying oressure levels, temperatures, wurities, X—assays, and stream
flowg, These operational characteristics must be interpreted to give

accurate inventory changes. mhe necessary quantities to calculate a cas~
cade inventory ares

a, Size factor — the calibration factor of the equivment size at a set

of reference cverating conditions,

- b, Relative inventory £sctor. — a measurenent of parrier flow at the
operating varrier vermeability, varrier high side nressure, oumod
speed and stream 1ight contaminant, '

¢. 3Sarrier high side oressure,

d, Stream heavy contaminant., (C-816, etc.)

e, Stream temperature.

fo ™"X" - assay.
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Approximately 3000 nressure, 3000 temmerature, and 3000 control valve
position readings are needed for each cascade inventory.

Besides the Diffusion Cascade, the Purge Buildings, carbon and elumina

traps, and approximately 65,000 cubic feet of surge and purge systems
must be iaventoried.

Considerable date have been obtained to determine the orecision of all

measurements, and steps have been taken to reduce the ancertainty of the
major sources of variability, _

Operational Chanres

Large overational changes of cascade inventory greatly increase the un-

certainty of the balance during the period in which the changes occurred.

This is brouzht about by biases in the eguioment calibration factors and
by biases in the measured guantitiee,

Work has been done to determine the masmnitude of these niases, ond in
particular, work is oroceeding to deter—ine how these blases are intro-
duced or changed by process instrument calidbrations.

Datum Systems

The variability of the process nréssure datur systems must be held to
very close limits, since these datum systems control process Hressures,

A—— - g e s N ALY 7 £ e
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Much work has been done to control the datum systems, In particuler, plante

wide datum nressure chunges caused by ambient temnerature changes have been

largely eliminated through the installaticn of a new $ype ingtrument con-
trol of the datum pressurecs

Since the datum variability remains the largest known contributor to the
cascade inventory uncertalnty, woric is oroceeding to determine more clese-

1y the datum veriability and to determine the effect of datum calivrations
on the cascade balance,

Cascade Streans

Based on oresent feed schedules, the cascade is fed -about 3500 kgms. Xin

a year, and about the same amount is withdrawn as waste and mroduct, The
streams, therefore, total yearly about 7000 kams. X, It cen be easily seen
that smell biases in streom measurements, weizht, nurity and assay, have a
large contribution to. the yearly balence uncertainty; for examnle, & bias
uncertainty of 3,0.35% 4n normal feed assay can cause a yearly uncertainty
of avout + 12 kzms, X on that streem -alone,

Much workz has been done %o determine and reduce the uncertainty of all
stream measurements. In particular, uncertainties introduced by samoling

BHQ'Q RET N
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of feed and waste for chemical analysis, the bias in normel feed X-assay,
the bias in the ratino of waste to feed L ~ assay, and the bias in the chem~

1pal analysis of the nroduct are the largest stream contridutors to the
yearly bdalence uncertainty.

As it mey be noted, cascade material balances of fer many variables amnd

great masses of data. To internret results, 3o correctly weigh the im~-
vortance of variables, and to take advantage of the great number of measure-
ments, statistics has been employed. .In oarticular, propagation or error
and snalysis of variance has been used to advantage. In this manner the
variables contributing most to the cascade balance uncertainty have been
determined, ond many of the proper stens, such as required number of measure-
ments end rejuired instrument calibrations prior to inventory tine, have
been taken., .1t is exvected that statistical quallity controls avnlied to

many of the measurcements will assure consistent, reliable results,

Teble I givesoresent and target estimates of the limit of error and variance
of cascade consumotion, streem, and inventory variables, To understand the
table, a brief explanation of the nomenclature is necessary.

Timit of error is the range in which the true value is pelieved tc be with
Gh% certainty. _Precision refers to the reproducibility of a measurement} |
vias refers to the systematic difference between the average of a large num-
Ter of means and the true value, In particular, 1t is $o0 be noted that a
bias is a constant error. No better knowledge of 2 hias is obtained by re-
peated meesurements, .Unless otherwise stated, the ziven limits of error
are in percent of the value of the measurement. . ‘

2
Yariance is a sguare function, thus the unitkg X is used as a weighted
Tinear indication of uncertninty. For exammle, bhe current variance of
cascade consumntion is 2500 kg2l ~nd the current variance of product X~
asgey bdias (1abnratory contribution) is 1.0C kgeXs tiis means that consump—
tion contributes 2500 times as much. as the nroduct X-assay bias to the total
uncertainty of the annual balance. . Variances tnerefore, are used 1o Judge
the immortance of the vatiable uncertainty. .

In addition to the work on the cascade balance, nrogress on the Pure Storage
and Laboratory balances has been made, Work on the Recovery, Conversion,
Zngineering Develovment and Cont minated Stcrage palances is in nrogress,
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The Coded Chemicals Section is at present rearranging its systems so that
an sdequate accounting for uranium materials may be made, ‘This appears.
possible with the solutlon of four contributing problems, namely proper

handling, prover application of laboratory results, proper accounting, and
proper auditing of all work. S

Procedures standardizing handling have been adopted plantwide. Metheods of
obtrining and applying laboratory analyses and for accounting are being.
revised. At this time no procedures have been formulated for auditing.

Plant policies for handling and accounting and for the control of samples
have been proposed.

Groups to accomplish each of the four unit objectives have been formed.

Personnel have been obtained, oriented and trained for three of the unit
groups, and personnel are being obtained for the fourth. The following

presentation lists accomplishments and current problens of each unit.

Material Handling Unit

Technical and operatlions personnel have been set up to control all move-
ments of uranium material outside the cascade. This group requests pro-
curement, receives, warchouses and transfers all such mgterial.

Paramount in importance is the problem of obtaining correct weights and
prenaring proper transfer papers. The solution of this problem is being
developed by obtaining standard non-breakable containers numbered prop-
erly and controlling them voth when empty and when full. In this mamer
accurate gross and tare weights are obtained and by difference, the net
weight. While cloee weight agreement is required between sender and re-

ceiver, the Coded Chemicals weight is considered the standard, and is used
by the accounting ‘section.

Classification of uranium materials in e manner which will permit ready
identification aids appreciably in beth handling and accounting. A plant
wide code system has been proposed by which uranium materials are ident—
ified by a number, the prefix of which indicates an X concentration range
and the suffix of which denotes the compound type.

Laboratory Coordination Unit

Technical and clerical personnel have been get up to coordinate requests
for analyses, the material to be analyzed and the reporting of this data.
This job is difficult because of the detail involved, particularly in
adjusting reported results to the present reported feed concentration and
in making numerous other conversions to get past results to 2 unit base.

- v — ——
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Accountigg Section

Accountants and clerical personnel have been set up to produce rellable
reports on T and X tuﬂ;smces. Thie group had previocusly developed methods
of control of stock in numerous containers, and this background was the
basis of expansion to control uranium materials plantwide. Ordinary
material accounting methods have proven to be inadequate for T and X ac-
counting. This accounting section has been faced with the protlem of
carrying on existing work by means of the existing materisl accounting
system and at the same time chaneing system to a double entry fiscal~like
system based on T and X, This section keeps three types of information.
The first i= 2 balence by vendors on material received, and a balance by
material on material received and shipoed, This tells how much uranium
should be at K-25. The second type is a balance on each area receiving
or producing material, kept in detail by ledger accounts., The third is
very detalled information on raterial at eadh area where material 1s
gstored. This is done by a locdator system.

Audit Section

Personnel are being procured and trained but coordinated work by this
section has not been started at thils time,
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e HISTORY OF SPECIAL HAZARDS WORK AT K-25

The designinz and operating companies of K-26 have been continually con-
scious of the problem of avoiding a chain remction in the plant. A brief
history is here presented of the groups and personnel soncerned with
spreial hazaris ani somse of the major ievelopments on this subject:

1. Dre B. Teller of Los Alamos served as consultant with The Kellex
Corporation and Carbide and Carbon Chemicals Corporation during
the design and construction of the plent. At the time the plant,
was designed, it was contemplated reaching & maximum X concentration

of 3680002 in the product. All equipment was therafore designed on
this assumption. ’

2. The K-25 Special Jazards Committee was organized in 1944 consisting
of the Plant Sup=rintendent and heeds of various major departments

for considoration of spscial hazards problems. This committee is
still functioning. '

a. Dr. F.C. Hoyt was appointed as sp-cial hazards consultant to
the K=25 Plant. ‘ .

b, A working committee was established in the plant to cope with
jndiividual opsrational problems.

The working committeo »xamined operating GQuipment and procsdures,
roqueosted nocossary invretigations, and issu-~d saf~ty rulsse. "Normal
and om-reonecy opsrating procedures were standardizad about this

£ime which sorved to minimize the possibility of nazardous conden+
sations. )

3., Worthy of special mention becauso th~ coni-nsation of TFg offors a
major hazard is th:o wide ~limination of cold trarping op-rations in
th~ plant which was startnd in 1945. An elt-rnative method of purging
was dov-~lopad, which ~liminat~d the major itoms of plant cquipm-nt
that could b~ considcered dangorouss

4, As the X concrntration was rais~d in th- product, the n~od incr~as~d
for additional information on margins of saf-ty and various factors
aff~cting velues of critical sccumulationse A s riecs of cxporiments
wer ~ conduct~d in 1946 to d~temine the valu-s of critical massne
undor coniitions prrtin-~nt to th> K-25 Plant and th~ ~ffct of
various factorse Th- ~xp-rimnts were 8 joint ~ffort of ths various
compani-s locat~d in Oak Ridge under the iir~ction of Dr. Ce Ko
B-ck of K25, Exp-rimmmtal valu-s of critical mass for 51480003,
81480008, and 3680008 X w-re dctermin-d undsr num~rous conditions
r~l-vant to the E-25 Plant. ) :

1

g e e RETTTITC




e T : - 16 «

§, In the summ-r of 1946, an ~ducetional progrem on critical mass pro-
blems wos conducted in the plant for both technicnl and non-t-chnical
suparvisory parsonn~l who nned~d t?n information to perform their
work saf~ly. Dr. 3eock's r~port (1 on special hazards information
was given wide distribution in the plant. :

6. As & prercquisite to raising the product purity to its pras~nt valu-=,
a revicw of K-25 operating equipmont and prociurns fro? Sh% 3pecial
hezards vicwpoint was made July 1946 by s~veral groups 2) (8), The
following conclusions w-re rcachads

as Operction at high purity could be accomplishad safelys

b. Severel probleoms required correction b-fors thas concontration
wes increes~ds (Thesc corrective miusures woare takena )

7. In ord~r to revisw and approve all futur~ proposed equipment and

proc-dural chang~s in Plant II, ¢ body was formed July 29, 1946,
known es the Plent II Spreicl Hezards Committoe (4).

8., Spcooialinstrum~nts wore plac~d in s-rvice.

a. Instruments were installrd to d3t~ct rxcussive accurulstions
of HF which is conducive tc atteining e criticel situction-in
cas~ of conimsation of %“oth TFG end dF.

b. Redietion mctrrs were install:d throughout the plant to indicate
« condition that has b.comz barsly criticnl.s Instructions
wer~ issu~d to £ll oprrating personnel for ~yeecurting any
wnzardous nr~o thet might isv-lop and for isolating the ar-a
with thr nid of radistion detectorse.

9. Prrliminery to roising the product purity in K-25, the Jreddbury-
Frlb sck-Krith Committee wrs appoint-d by the District Offic~ for
finel racomm-niations on op~rating the plant at high puritys. A
summery of the conclusions of the Committne wores

a. The plont arpéarad gaf~ for nigh purity proiuction.

be Safaty for futurc operntion dopnds on & rigorous safcty program
of continunl review of op-rations by & sp>cinl hazerds group of
tho op~reting compeny, compos~d of comp~t~-nt porsonn~l, including
exp-rirne :d physicistse

(1) Discussion of Sprciel Hazards Sefety Pul-s, Ce Ko Bock, 6-26-46e

(2) *emo to 8. C. Barn~tt from C. = N-wlon, B~2-46,

(z) Brisf Drscription of Equipm nt end Proc.durns in thr K-25 Plant
R~levent to the Possibilities of Criticel Accunmulations, C. K.
3-~ck, August 15-25, 1946e

(4) ¥Memo No. 48, Sprcial Haznrds Committso For Plant II, S. C. Barnctt
T-29=46, '

—s-o-¢—R-E T




10.

11,

ce Material balences were important in ord~r to follow possible
sccumulations of Xe

Mp, Ce No Ruck>r, Assistent Flont Superintondant, outline~d on
Nov-mh-r 1, 1946, th~ organization to c¢op~ with spocial hagzards in
the plent. Bssentially, it wes propos~d to continue the operation
of tho F=25 Spiciel Hazerds Committne (Chairmen, Dri Ci Ki Brek);
the Plant Spcial Hazards Comittee (now e working committec with
¥r. S. Visn-r as. Chairman)} & Rediation Monitoring Group, and to
cmcur~ thr consulting s~rvices of several prominant physicists
exporicrnc~d in this fislds

The Spﬂéial Hezards Srction of the Urenium Contfol and‘Inépaction
D~partm-nt was activatcd on Decembnr 2, 1946. Its funetion was to
drvot~ full tim: to end coordinets all eritical hazerds work at
K-25 with the oxc-ption of certain exp :rimontal worke
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.5 IAZaRIS STCTION - S. VISNER

oars

Taa Suceiul Fazi-ds Scciion nas the primary respoasitility of coordinate-
inz speeisl nzzards work in X=25, The followinz ars thne objoetives of
this section:

1. To effect th: review of proposed chantas in +l=nt procedurcs and
equinment from to. eriticsl hazards standnoints

24 To-affect the revicﬁ df'bresent grocedu-es nd ecuiyment with the pure
poss of slimineiing eny possikility of rcaching a huzzrdous condition:
sitter Lhroazh eecident cr mis<operution. T '

3, To provide adequaic redialion monitorin: in the plunt .in coopcration
sith tue Kediation Survey Croup of Csscedc Services Departacii.

L. 'To promote educational projrams on criticel sazards for plznt personacl.

5, To secure instruments for deteeticn of suL-critical accumulations.in
the plent. ' - '

i8 & 7enerzl policy, the "ilways Safe" amounts and "ilJuys Safe! dizmeters
serve as tac vasis for nundling tae condensction of process material. Co-

e m

Progress
L. Redistion Monitofinq
1. Deconicminstion Tenk Radiation

The‘y-radiution of tolerance lovele detected ty tne Rediation Sure

vey Croup of Casccde Service Derartmcnt zbout decontaminaticn
tenk was ettributed to the washini out of quuntities of UX from
feed un!  wo®ecysinders. veeaurendetions wero nade. ezlling for
more frecuent surveys exd d:ily serutbinz of the t:nk tops.

2.

iroduct Tandling Heelis Hazards

in investizztion is underwey lo doterminc possibie healtn hazards

to parsonnct handling plant product due to the high toxieity of
U-234 in the product.

3. High Pressure Argon Ionization Chambers For Radiastion Mbnitoring

The Instrument Division was requested to construct and test two

battery operated High Pressure Argon Tonization Chambers similar
to the model procured from Chicago. These two instruments are to
be located in tha Cold Trap Room and Purge and Product Room in

3 —
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2. The constructi n of feecilitics for tremsporting cight product
cylinders in o truck was epproved based on specings calculcted
by this scction. :

3. A plan for storing tho "I" cubes in the X-306-7 voult was ap-
" provod subject to rceonsideration whenever the Product With-
drawol Stetion becomes operztive on the c.ll floor at that
location.

4. Operction of = building or cell on direct recycle for purging
1ight contominants wes approved under tho condition that the
B. outlet line from tho bottom of the building or cell remzin
opon to the coscade. This is to climinntc the possibility of
condcnsction. Specicl cases, whore it was not fozsible to opsa
tho B outlet linc, would hove to be studied individuzlly.

Miscellaneous

nSafc® spacings were coleulated for cquipment in tho proposcd pro-
duct withdrswal stotion -nd for the associated storago cngos.
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KISTORL. OF GONSUMPTIGY AND:CORBOSION PROBLEES
Laboratory Studie;.

The choice of TF¢ as the process gas for the K25 §aseous Diffusion Process
was made for rc-ons pertaining to the physical properties of the gas and
not particulerly because of its corrosive effects, 1n fact, information

on the resistance of various materisls of construction to chemical corrosion
by TF¢ was totally, or almost totally, lackinge. The consumption of process
gas ycpresented by this chenical corrosion could materially affect the pro-
ductivity of eny gaseous diffusion plant, therefore, it was recognized thet
the choice of materials of construction was a vital factor in design.

An extensive laboratory program was launched before the design of the plant
was frozen to provide the corrosion informetion. The consumption rate in-
vestigations undertaken by the laboratories (SAM Lebs, Bell Telgphone Labs,
Princeton Labs, Standard 0il of New Jersey Labs, Kellex Labs), have been
reported fully by the leboratories themselves, Mr. he Squires and assox
ciates (Kellex Corporation), woere forced to extrapolate the meagre informae
tion aveilable when the lsboratory programs werse but partially completed in
order to choose materials of -construction and determine the effect on ex-

pected production rate of X, {"Surface and Consumption of PG, K-25 Plant®,
3~9-44, Report Hoe RB-18a, a.l, Squires,.et ale")

Early in 1946 at the suggestion of Dr. M. Benedict, a section was formed in
‘the Process Design and Development Department to continue an engineering
study of the corrosion and consumption problem din conjunction with the Re-
gearch Leboratory at K-25. 4 eritical survey, made by this section, of all
aveilable consumption data revealed basic weaknesses therein, notably that
samples were trcated statically and not in dynamic systems comparsble to
the plant and the specimen pre-treatments with fluorine or exposure condi.
tions varied widely from plant practices As a result, few data were re=
tained as being spplicable for plant_consumption estimates. However, the
1aborstory date did serve %o classify matcrials of construction as to the
-resistance of eech to reaction with TF¢ and to permit an estimate of the
order of magnitude of the plant consumptions The better materiels of con-
struction were indicated to be nickel, moncl, cOpper and bronze (in that
order), while steels, silver and cedmium were unsuitable. The estimbed
plent consumption was 9,5 to 18,8 kg of TF¢ per day for K25 alone. Sev-
erel reports covering the critical survey and a re-sstimate of plent con-
sumption were issued by the Consumption Section. This survey predicted a
mch lower consumption rate than Sqilres (1.1<2.8 kgo TFg per day). ("Bsti-
mated Barrier Consumption in K.25 and K-27 = Lite Survey of SiM Reports",
2.20-46, Report No, 1473.2 (a), CoP. Coughleny vEstimeted Barrier Consump-
tion in Ke25 and Ke27 - Lit. Survey of BTL Reports", 3-5-46, Report No.
1.73.2 (b), CuePe Coughlen; "Laboratory PG Consumption Rates by Various
Motals (Prelim.)¥, 6-21-46, Roport Noe 1.7342 (c), C.P. Coughlen; "Review
of Surface Consumption of PG in Plent®, T-1l-46, Report No. 1.73.8,

C.P. Coughlen and D.H. Stewart.")
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Flanning of Corrosion and Consumpticn frogram

The hypothesis was adopted that plant consumption is divided into two
classess

1. Static consumption due to exposing materials of construction to non-
flowing TFge

2, Added consumption due to dynamic gas flow end possible reactions with
process gas diluents such as moist air.

Since laboratory date, in eidition to being insufficient in number, pro-
vided information on static consumption only, it became apparent that

complete plant consumption information could be obtained only from the
plante

Accordingly, e program to obtain the informetion wes designed. The method
of isolating & cell and following consumption by detsrmination of residual
TF,. wes considered ond discardod as unjustifiable for =auy but 312 Section,
ce?ls cince the expected magnitude of consumption could scarcely bring about
chenges in TF, concentrntions within the ebility to determine them. Con=-
sidercble worﬁ hes been done in this fashion on 312 Section cells, ("Defi-
nition of Froblem", 3-12-45; "Statement of Iroblem end Outline of Frogrem®,
. 2«4~46, Report No. 1.73.1, C. 7. Coughlen.) It now appoars that similer

work in 306 Scction cclls may be feasible. 4 proposal for such work hes
been submitted.

The procedure adopted for the plunt survey was the detirmination of actual
T contents of plant surfacos by analyzing rrmoved equipment, as assemblies,
or by sectioning the eguipment. Spocimening was adopted as the mothod
capable of providing information pertaining not only to totzl plant con-
sumptien but to specific matarials of construction, to the temprrature
coefficient, to the off=ct of loention, to the various machanisms rosult-
ing from thec dynamic conditions and to provide information relative to

deposits of a possible hezordous quantity of T from the criticel hozardous
standpoint. :

A pilot run wes necessery to emable the Research Laboratory to dovelop
the new techniguas r-quired by the unprecadented nnelytical dmands ond
to provide a basis for a proper sempling schedule for the plant scane.

Two consumption rzntes * are raquired; the aversge rote to any arbitrary
deto end the current rates The former is necessary for accounting checks
end the latter is necess<ry for productivity cclculations and current
accounting checks. The two together orevide useful information relative
to the ratio of the initiel to curront consumption ratee.

The program was lster altoroed to include tha determinction by 2 one-shot
treatment of total T contonts of ‘converters. The method consists of re=
converting the non=volstile T  compounds within & convertr to TP by © high

* The more procise term is "Rate of Urenium Build-up" which is idonticel

for = plent-wido consumptien reto but is not jdanticel for n spocific surfacce
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tamperaturc fluorin~ troatment. .The grnerated TFg is determined quanti- .
tatively and check enalysus of ropresentative specimens Prom the con-
vorter are medo to develop any residunl contonts. The mothed  has_provaed,

_npplicable onlvy to convertrrsl

Tork was instigated to chock the possible rosction of.TF,_, with O, since
cortein indicctions suggostod that such & rcaction might be occurring al- .
though thers appears to be no proved mechanism for it.  Cascade scans te.
develop 0, disappearance have been run. .A controlled experiment to
evalucte possible mechenisms is under wey on a laboratory scals. . .
Two accounts have been authorized by tho District Engineer for collecting
expenses for the consumption program. .HL-20 is for all Rzsearch.Lsboratory
expenscs and HE=26 is for expenses of Engineering Drvolopment Division, |
Uranium Control and Inspettion’ Division and other ‘dopartments concerned. |

Dre Re. He Wiswall is in charge of the consumption program (9L-20) in the
Roscarch Laboratericse . ‘
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TROGRAM AND TFPOGRESS OF CONSUMITION SECTION = Co D _COﬁGﬁLEN

Implcmentetion of Mein FProgram and Results to Date

On April 22, 1946, the converter, tho B pump end the control walve frem
306=1e5¢6 Wars made aveilablos The oquipment had mjoyed & normal opers.
cting history as indicated by existing rocords. ("Status and Consumption
end Corrosion Program®, 4-23-46, Roport Nos 1.73.0, C. T» Coughlen; - "So-.
1retion of #4 Convertor - Merecting ¥emorandum", _4-15-46,'.C. Fo Coughlens .
"N~cossary - Stps for Detrmining I'lant IG Consumption", 4-2-46, Report

Ne 1.73.4 (a) - (v), C. ¥+ Coughln and M. F. Schwenn; "Discussion of
Corrosion and Consumption - Minutes of Merting", 4-1-46, Report No. 1.73.3,
C. . Coughlen.) Vork prococded slowly beeausc of the exploratory nature
end much destructive specimening was necessary. The rosults wire published
in & serios of rrportse ("Status Report®, 8-8-46, Popert Yo. 1.73.11, Co Do,
Coughlen; "Farts FExpesed to IG = 44 Converter", 8-22-46, Report No. 1.73.12, .
D. E. Stewarts “A-C Fump Surfaces Exposed to c-g16%, 8-23-46, R, A. Schmidts
wgirface T Contents - No. 4 Fquipment", 11-25-45, Report Nos 147317, Co To,
Coughlen and Dre R. He Tawalll) '

Tho actual results indicated the average consumption for. the converter ex- .
omined was 237.0 milligrams of T¥g per day (maximum) while the average
consumption for the B pump examinod wes 57.2 milligrems par day for sho ox= .
posurc timo of 259 deys. Nickel dld not appeer to be & better construction
metorial than monel, con-nr or bronze while ell matorials had apparent
consumption retes approcinbly greeter than predictod from leboratory sevidonce. .
Semec evidenco was obtained of an embient TO F2' content in the gas stroame ,
Becouse of a groat domand, the single assem%ly vnluos were extrapolated to .

the entire plconte However, it is rscognized that the values obtained By
this extrapolation are not ot all relisbloe

In August, 1946, it becam~ necossary to obtzin rapidly consumption infor=-
metion for Bizc 3 equipment and the decision wrs made to apply the fluorine
stripping method. The results for three comvertors. (306-343, exposure time
399 doys), was 545, 4 249 milligrems per day for the convarters cxamineds
For one A pump from 305-3.3, the avarage reto was 91 milligrsms of TFg per
day; for one B pump, 102 milligrems of TF, per day. _The pumps werse treated

- by ecid washing the verious partse ("C»-S?G Removel from Irocess Converters
for Consumption Study", 9-16-46, Report Noe 3.98.1, L. Co Olson; “"Average
Consumption Rates - Nos 3 Tumps",” 11-1-46, Report Nos 1473416, Co I» Coughlens

“Bies On Unit Consumption Vecluoes on Converters", 10-12-46, Roport No. 1.73.1%, .
C. Ts Coughlen snd D. H. Stownrts),

Similnr rates for No. 2 converters.are being obtnined for two different ex~
posure times by both the ursniun stripping snd the part-by-part wash mothedgs

Size 2 pumps at two different expasure times are boing treated by the parte
by=part wash methods. No rosults arc yet reportables |

Additional Sizo 4 equipment, removed from the cascade for purposSes other than

this investigation, were made nveilable. Both basic methods ars being em=
ployed to develop ratese |
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Main Program Plans

It is planned to continue part«by-part wash methods until the entire cas-
cads has been scanned to an extent deemei sufficient for adequate materiael
accounting. Such a program will include the developmont of consumption
retos for each size of equipment at two different exposure timess Check
rates will likely »e dev:loped by qpplication of the fluorine stripper
method. ("Rates of PG Consumption - Long Range Progrem", 9-30-46, Report
Noe 1e73.15, C. P. Coughlen; "Consumption Program - Converter Removals™,
(memorandum), 10-22-46, C. P. Coughlon and D, d., Stowart).

Miscellansous Investigations

A, Sevaral investigations developing the consumption rate by direct
measuroment of the rosidual T in an isolated 312 Section cell, have
been mede and the rosults roported by Re Mghers, A supplementary re-
port is under preparation by Je Le Crites, ("Confrcronce Notes™, 7-3-48,
Ce P. Coughlen; "Procedur~ for Consumption Tests in 312", 9-17-48,

Go J ‘Critas). . '

Be The possibility of recact on botween dry Op and TF by some unknown or
unproved mechanism wes postulated in May, 1946, evaral cascade scans

nave boon mede. No final reports have becn mado although results indi-

cate & resl less of oxygsn within the cascadas S“uch a loss translates
into TOgFy formatione A lsboratory scele cxporimmnt yiclded ‘only
gqualitative rosults which indicate tha€ undor ‘certain conditions dry

€, end TF  do reacte A more dompliste exporiment is boing initiatoed

gt this t%mec.  ("Suggested Fechanism for PG Consumption”, 5-3-46;

C.” ' P. Coughl; "Suggastod Procodure for Testing Air Inlcakego and

G, Gonsumption in the Cascado", 5=7-46, Ds He Stowart; "Consumption

Bxp;rimnnts", 7-=16-4€, Cqu Po CoughlrnJ

Ce Four converters end onc pump from tho 312 Scction hevs been dis-
assombl~d fof inspoctions The dovelopment of oxact T contents hes
been held up for mor~ prescsing worke However, T compounds src present
In ~xerssive cmounts in 2ll the oquipment exemineds TF, oxposuro con-
contrations from 85% to 10-4% are included. . ("Proposed Exemination
of 312 Equipment", 9-20-46, C, P. Coughlen;'"Proccdufo < Romovcl of
Whithesd Convertors", 11-8-46, C, P. Coughlen)e

De R-moved snrls wrro cxamined for urenfium contents and the deta troated
statistically. - Tho contents wors found to be smell and of negligible
contribution to cascade losses. (T Loss Rosulting From Sael Failures®,
3-8~48, C. Pe Coughlen; *"T Content of Senls Removed From Cascado",

. 9-10=-46, Report Ne. 1-73,13, C. Ps ‘Coughlen)s

Es. Isstopic cxchanges betweon the phases of & heterogeneous system

tanporarily induce apparent donsumption rates of excessive magni-
tudess ("™olecular ‘Fxchange Tests®, 1=17-/4%,'G. Jo Crites)s
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F. Fvaluation of an ambient dust burden within the casceds should offer
valueble aid in developing explanations for TFg consumption mechanisms.
A dust filter was designed snd installed in the cascede, Ono completed
run indicetos there is ¢ significent dust burden but the snalyses ne-
cessary to fully dovelop the interprototions wrve been postponed for
more importent work. Mr. R. P. Lavy coniucted an investigation to
determine thr solids content of liquid waste TTg since such a content
would have es its source a dust burden in tho waste TFg gas. Very
little solid material wes found ("Plént Dust Burden Analysis", 6-27-46,
Report Yoo 1.73.10, C. P. Coughlen; "Evaluation of Dust 3urden in Ces=-
cede Waste", 9-5-46, Roport No. 3.95.1, R. P. Lavy and J. D. Mirkus.)

G. The detnrminntion of basic stetic consumption rates for various metals
at the various exposurs conditions to be found in this or eny other
plent, has been pleonned but hes not proceeded beyond the discussion
stogee This necessary work will be done as soon as possible. ("De-

velopment of Engineering Data on Consumption Retes", 8-28-46, Report
Noe 147349, Ce Pe Coughlen,)

arram——
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